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(57)Abstract: 

PROBLEM TO BE SOLVED: To selectively suppress the propagation of cancer cells without 
giving the influence to normal cells by irradiating the visible light having a specific wavelength 
to a diseased part. 

SOLUTION: In the prevention and medical treatment of cancer without giving the bad 
influence to the normal cells, the visible light of 400-560 nm wavelength, preferably 430-560 
nm, more preferably 430-530 nm, further preferably 450-480 nm, is selectively irradiated to a 
diseased part. An irradiation means to be used comprises a light-emitting diode made of a 
gallium nitride base compound, and the light-emitting diode preferably has the output above 2 
mW with 30 mA forward current. By ordinary, plural light-emitting diode chips are preferably 
combined to be utilized for irradiating an effective amount of the visible light of a specific 
wavelengh for a short time. The energy can be concentrated in the specific wavelength area 
in the light-emitting diode, so that the evil influence by the heat generation of a light source 
can be relieved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new cancer restraint effective in prevention and the 

therapy of cancer. 

[0002] 

[Description of the Prior Art] Cancer is a fearful disease which has ranked [ of a current Japanese's 
cause-of-death disease ] 1st, and the therapy and research of a prophylaxis are actively done in various 
fields. 

[0003] This cancer treatment is divided roughly into a surgical operation, pharmacotherapy, and 
radiotherapy. Although it will be an effective radical treatment if a surgical operation can excise cancer 
thoroughly by this, invasion is given to a patient not a little and there is disadvantage inapplicable for 
some patients among them. And there is also fear of a recurrence in patients accepted, such as transition. 

[0004] On the other hand, although pharmacotherapy and radiotherapy are effective in the recurrence 
prevention after the patient who cannot do a surgical operation, and a surgical resection etc., problems, 
such as a side effect, must have been escaped. 

[0005] In recent years, as a new cure for cancer, a beam-of-light dynamic therapy is studied and clinical 
application is already started in the part. This therapy tends to medicate a cancer patient with a 
photosensitizer, tends to irradiate laser light at the cancer cell on which this photosensitizer was 
accumulated, tends to activate a photosensitizer, and tends to annihilate a cancer cell selectively. 
According to this approach, only a cancer cell may be annihilated selectively, and since a normal cell 
does not receive invasion, it can avoid the problem of the side effect looked at by the above-mentioned 
pharmacotherapy, radiotherapy, etc. 

[0006] However, this approach also makes utilization of a specific drug called a photosensitizer 
indispensable, and there is a possibility that this photosensitizer may be accompanied by side effects, 
such as an anaphylaxis and abnormalities in a liver function, much. Therefore, the actual condition 
currently demanded in this industry has development of the ingredient of establishment of the radical 
cure-therapy thru/or prophylaxis of current and cancer, the drug used for the approach of starting, and 
others etc. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is to establish the new 
cancer treatment thru/or the new prophylaxis corresponding to want of the field. 
[0008] The light which has a certain specific wavelength does not affect a normal cell, but discovers the 
new data that that growth can be selectively controlled to a cancer cell, and this invention persons came 
to complete this invention based on this data, as a result of repeating research wholeheartedly about the 
effect of the beam of light exerted on the above-mentioned object twist especially a cancer cell, and a 
normal cell. 
[0009] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/26/06 



JP,1 1-151309,A [DETAILED DESCRIPTION] 



Page 2 of 5 



[Means for Solving the Problem] According to this invention, 430-530nm of 430-560nm of cancer 
restraints characterized by having a means for irradiating the 450-480nm light selectively still more 
preferably is offered preferably the wavelength of 400-560nm. 

[0010] According to this invention, the above-mentioned cancer restraint the 430-530nm of whose 
above-mentioned means is that in which the above-mentioned cancer restraint which is what the above- 
mentioned cancer restraint which is 450-480nm light emitting diode more preferably, and the above- 
mentioned light emitting diode become from a gallium nitride system compound, and the above- 
mentioned light emitting diode have the output of 2mW or more by 30mA of forward current preferably 
the peak emission wavelength of 430-560nm is offered in more detail. 
[0011] 

[Embodiment of the Invention] this invention cancer restraint makes it indispensable to have the means 
which can irradiate the light of specific wavelength as above-mentioned. If the light of the above- 
mentioned specific wavelength is irradiated using this equipment, as for the cancer cell exposed by this, 
the growth will be controlled splendidly. And the above-mentioned light irradiated using this invention 
equipment does not have a possibility of having an adverse effect in a normal cell. Therefore, this 
invention equipment is effective in the therapy of cancer and prevention, the recurrence prevention after 
the surgical resection of cancer, etc. 

[0012] the light of the light source suitable as the above-mentioned specific means made into 
indispensable requirements in this invention equipment to the above-mentioned specific wavelength ~ 
alternative - a spectrum - if it is the device which can irradiate, there will be especially no definition. 
As an example of the component used as the source of luminescence in this device, semiconductor laser, 
a light emitting diode, the discharge tube, a fluorescent lamp, an electric bulb, a scintillator, 
electroluminescence, etc. can be illustrated, for example, although light emitting diode etc. emits light 
selectively, therefore can use the wavelength of above-mentioned specification within the limits for this 
invention equipment as it is among this etc. - the above-mentioned specific wavelength - a spectrum — 
in order to irradiate, the spectrum of the light emitted can also be carried out by prism thru/or the 
diffraction grating. 

[0013] As an example of the desirable above-mentioned device, the light emitting diode which emits 
light in the wavelength of above-mentioned specification within the limits can be illustrated especially. 
As an example of representation of this light emitting diode, a commercial gallium nitride system 
semiconductor chip can be illustrated. Also among them, utilization of the high brightness light emitting 
diode whose output in 30mA of forward current is 2m W or more in this invention is suitable. As for this 
light emitting diode chip, it is usually desirable to combine more than one and to be used for this 
invention equipment so that the effective dose of the light of specific wavelength can be irradiated in a 
short time. Moreover, since the above-mentioned light emitting diode can centralize energy on a specific 
wavelength region, it is desirable also at the point which can ease the evil by generation of heat of the 
light source. 

[0014] In addition, generally the light irradiated by the above-mentioned device in which it is used for 
this invention equipment should just contain this about 90% or more more preferably about 80% or 
more about 70% or more by making the light with a wavelength of 400-560nm, i.e., purple light, - green 
light into peak wavelength. The light of this range can also be the sharp green light with a peak of the 
sharp blue glow and the wavelength of 525nm with a peak of the wavelength of 460nm, and can also be 
a broadcloth light containing this etc. It is desirable that it is what contains the above-mentioned blue 
glow and this especially. However, as for this light, it is desirable not to include ultraviolet rays harmful 
to the body as much as possible. 

[0015] It can consider as the same thing as the various equipments for irradiating the various well- 
known equipments and light using these sources of light source, such as a type which others do not have 
especially definition, using as indispensable to equip this invention equipment with the means which can 
irradiate the light of the above-mentioned specific wavelength range, for example, was built into the 
table top type, the endoscope, or the catheter, and transmitting them. 

[0016] The cancer control approach of using this invention equipment can be enforced by irradiating 
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directly the cancer cell which needs growth control for the light of the wavelength of the above- 
mentioned specific range. Therefore, as for this approach, the exposure of light can do that growth 
depressor effect so to various kinds of cancer cells of all parts as much as possible. In the case of surface 
cancers, such as skin carcinoma, this approach has an especially effective cancer cell, for example. 
Moreover, this approach is effective also as into the trap and postoperative adjuvant therapy. Skin 
carcinoma, cancer of the mouth, a lingual cancer, a neck cancer, etc. are included by the cancer which 
can perform growth control by this approach. Moreover, lung cancer, an esophagus cancer, uterine 
cervix carcinoma, gastric cancer, vesical cancer, the carcinoma of penis of the thing of a surface part, 
etc. are fully possible for the control by utilization of this invention equipment at an early stage also 
among these. 

[0017] The conditions in operation of the above-mentioned approach are suitably determined as this 
contractor according to the output condition for the exposure means of the light of the specific range 
wavelength adopted as this invention equipment, and an exposure, the class of cancer to which this 
invention equipment is applied, extent of desired growth control, etc., and there is especially no 
definition. Usually, in the experiment in in vitro one, the growth depressor effect of a Tsuguaki cancer 
cell is accepted by the exposure of the light of the specific wavelength by the light emitting diode which 
energized the 30mA current of 10 minutes - about 1 hour. 

[001 8] Moreover, if the predetermined light is irradiated at private bone marrow liquid and blood of 
patients, such as this, using this invention equipment, for example from blood cancer patients, such as 
acute leukemia, chronic myelogenous leukemia, and a malignant lymphoma, a breast cancer, testis 
cancer, etc. in the case of a large quantity chemotherapy enforcement patient etc., it is also possible to 
weaken the residual carcinoma in private bone marrow liquid or blood. According to this approach, 
private peripheral blood stem cell transplantation can be performed more effectively. 
[0019] 

[Example] The example of an experiment hereafter performed in order to explain this invention in more 

detail is given as an example. 

[0020] 

[Example 1] (1) The experiment was presented, when the myelogenous leukemia stock HL-60HL-60 
cell (human Science research resource bank) was cultivated with cell culture liquid (10% fetal-calf- 
serum (FBS) content RPMI-1640 culture medium, Japanese-made medicine company make) before 
sample offering cancer cell (1-1) Homo sapiens acute and the stable proliferation potential was shown. 
[0021] (1-2) The experiment was presented, when the mouse melanoma B-16 mouse melanoma B-16 
(human Science research resource bank) was cultivated with cell culture liquid (a 10%FBS content 
MEM culture medium, Japanese-made medicine company make) and the stable proliferation potential 
was shown. 

[0022] (2) Sample offering light emitting diode red light emitting diode (the main luminescence 
wavelength of 620nm, the Nichia Chemical Industries, Ltd. make, comparison), green light emitting 
diode (the main luminescence wavelength of 525nm, the Nichia Chemical Industries, Ltd. make, this 
invention), and blue light emitting diode (the main luminescence wavelength of 460nm, the Nichia 
Chemical Industries, Ltd. make, this invention) were used, respectively. The emission spectrum 
(IF=20mA, Ta=25 degree C) of each light emitting diodes, such as this, is shown in drawing 1 (axis of 
ordinate = a relative spectrum, axis-of-abscissa = wavelength (nm)). 

[0023] each light emitting diode - the lamp ~ the object for cell cultures - it combined and used for 96 
wells in all of this plate at a time so that each cuvette of a multi-plate (the product made from 
BEKUTONDIKKINSON, falcon 3072 (Becton Dickinson and Falcon 3072)) could be irradiated 96 
wells. The power supply (Omron S82K- 10024, power supply) by OMRON Corp. was used as DC power 
supply, and the 30mA current was supplied to each light emitting diode chip (3mW per piece / 30mA). 
In addition, in order to avoid thermal effect, the radiation fin made from aluminum was prepared in the 
rear .face at each light emitting diode. 

[0024] (3) every of experiment approach (3-1) HL-60 cell 3x104 and 105 cells / ml (the number of 
initial cells) - lOOmicro of HL-60 cell-culture liquid 1 96 well - a MACHIRU plate - each - after 
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carrying out seeding to the well and performing preculture in a 3 -hour carbon-dioxide-gas incubator, the 
light (red, green, and blue) of each wavelength was irradiated with each sample offering light emitting 
diode for 1 hour (it considers as a red group, a green group, and a blue group, respectively). Then, HL- 
60 cell was cultivated in the carbon-dioxide-gas incubator for 72 hours. In addition, the group which 
irradiated the fluorescent lamp (the Toshiba Corp. make, white) instead of the light by light emitting 
diode as contrast was prepared. 

[0025] (3-2) every of B-16 cell 3x104 and 105 cells / ml (the number of initial cells) -- lOOmicro of B- 
16 cell-culture liquid 1 - 96 wells - a multi-plate - each - after carrying out seeding to the well and 
performing preculture in a 24-hour carbon-dioxide-gas incubator, the light (red, green, and blue) of each 
wavelength was irradiated with each sample offering light emitting diode for 1 hour (it considers as a 
red group, a green group, and a blue group, respectively). Then, B-16 cell was cultivated in the carbon- 
dioxide-gas incubator for 48 hours. In addition, the group which irradiated the fluorescent lamp (the 
Toshiba Corp. make, white) instead of the light by light emitting diode as contrast was prepared. 
[0026] (4) The number of cells was measured by the color test after the culture termination according to 
the measurement above (3) of cancer cell growth depressant action, that is They are 0.2mM(s) as a color 
reagent. The 5 -(2, 4-disulfo phenyl)-2-(4-iodine phenyl)-3-(4-nitrophenyl)-2H-tetrazolium sodium salt 
(WST-1, final concentration 5mM) which dissolved in 1-methoxy FENAJIMMETO sulfate (PMS) After 
mixing well lOmicrol In addition to a well, incubate a cell with a carbon-dioxide-gas incubator for 2 
hours, and color reaction is performed, each ~ Subsequently, the absorbance in 405nm was measured 
with the multi-plate reader (biotechnology tech instrumental lamento company make, EL340 
biotechnology KAINECHIKKUSU reader (Bio-Tec Instruments, EL340 Biokineticsreader)). 
[0027] (5) Average ** standard deviation shows the result obtained the result to drawing 2 and drawing 
1. 

[0028] Drawing 2 is a graph which shows the result of having used HL-60 cell, and drawing 3 is a graph 
which shows the result of having used B-16 cell. In each drawing, an axis of ordinate shows an 
absorbance (OD) and an axis of abscissa shows each group (red, green, blue, and contrast) in the number 
of initial cells (cells/ml). 

[0029] From each drawing, red light with a peak emission wavelength [ by red light emitting diode ] of 
620nm is substantially [ as the case where the light of the fluorescent lamp considered as contrast is 
irradiated ] the same, and did not affect growth of each cancer cell at all. On the other hand, when green 
light with a peak emission wavelength of 525nm and blue glow with a peak emission wavelength of 
460nm were irradiated, also in any of HL-60 cell and B-16 cell, it turned out that those growth is 
controlled notably. 

[0030] The exposure of the light of the wavelength of above-mentioned specification within the limits is 
effective in growth control of cancer, and according to utilization of this invention equipment, it is clear 
from this that its the therapy and prevention of cancer can carry out. 
[0031] 

[Example 2] As a sample offering cancer cell and light emitting diode, the same experiment was 
conducted using B-16 same cell and the blue light emitting diode as an example 1. However, irradiation 
time was made into 10 minutes, 20 minutes, and 2 times (it vacates after the 1st exposure for 1 hour) for 
20 minutes. 

[0032] Average ** standard deviation (n= 8) shows the obtained result to drawing 4 like drawing 2 and 
drawing 3 . 

[0033] In drawing 4 , as for *, ** shows p< 0.01 for p< 0.05 to contrast to contrast, respectively. This 

drawing showed that even the exposure for 10 minutes could control growth of B-16 cell. 

[0034] 

[Example 3] (1) The experiment was presented, when myelogenous leukemia stock HL-60 (human 
Science research resource bank) was cultivated before sample offering cancer cell Homo sapiens acute 
with Phenol Red content cell culture liquid (10% fetal-calf-serum (FBS) content RPMI-1640 culture 
medium, Japanese-made medicine company make) and the stable proliferation potential was shown. 
[0035] (2) The same equipment as an example 1 was assembled using sample offering light emitting 
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diode blue light emitting diode (the main luminescence wavelength of 470nm, Nichia Chemical 
Industries, Ltd. make). In addition, a power source, supply current, etc. applied to the example 1 
correspondingly. 

(3) 3xexperiment approach 104 cells / 10ml of HL-60 cell-culture liquid of ml (the number of initial 
cells) were attracted to the glass syringe, and it poured into the test tube through the catheter (the 
product made from JMS; about 3ml of; with nutrition catheter 5Fr, PVC tube 8001-0102E; bore [ of 
1mm ], outer-diameter [ of 2mm ], and a thickness of 0.5mm content volume) using the syringe pump 
(the product made from JMS; SP-0124). In this case, light was irradiated with sample offering light 
emitting diode at the catheter. Here, spacing of a catheter and light emitting diode was set to about 5cm. 
Then, culture medium was moved to the culture flask and it cultivated in the carbon-dioxide-gas 
incubator. In addition, the group which irradiated the fluorescent lamp (the Toshiba Corp. make, white) 
instead of the light by light emitting diode as contrast was prepared. 

[0036] (4) lOOmicro of measurement culture medium 1 of cancer cell growth depressant action - 96 
wells - a multi-plate ~ each - seeding was carried out to the well and the number of cells was measured 
by the same color test as an example 1 (n= 4). 

[0037] (5) Average ** standard deviation shows the result obtained the result to drawing 5 . ** shows 
p< 0.01 to contrast among drawing 5 . Moreover, on the axis of abscissa of drawing 5 , experiment 
conditions (the rate of flow of culture medium, optical irradiation time, and culture time amount after an 
exposure) were indicated. 

[0038] Drawing 5 showed that the exposure under perfusion could also control growth of HL-60 cell. 
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[0012] *»8»afcavvC<fcflltf>Bft*:1-ft±E 
v\ l^ffitfc(t4^j!Si:^4# : f 1 £7)fiaii: tT«i. 
50 Z**m?*&. MiH%3t^*-H 



(3) 

3 

i&mmmm&immtitiLU ^x 

SEttf f» T^-t * i t i T# S . 

[0013] mis* i^immmt ltuu ±ie 
±Tft skhkb**'* vnmmmmxhh . *» 10 

«1f»*$ffll9fflrt KSBItT * * J: d fc . sMHSSW: 

SCt 4*>T* i ****«HW 6 

[ 0 0 1 4 ) W. *»«81tffl^<5>*i*±l2MWI(cJ: 
9«WS*l**(i. 2**4 0 0-5 6 0 nnuOTTIBk 

MJ7 0XHJ:, ff*L<litt8 0%£Lh. JOffiL- 20 

<ii«9oxjajt^-ev>*itfj:v\ i<o«waett, 

«itf**4 6 0 nmSrt-^fc-f SvA—7^»fy£ 
»tf»*5 2 5 nm£t-7 ft5v-v-7^rSfe*T* 

w»iu\ fit. z<r>m. xmzimzmm 

[0015] JJamJUOKffFHX 

mtif&±w. ftmt*?*T-TMzm*. 30 

[0016] *ffi8m£ftmtimmiffi±* .tie 
mzmmmth ztizx<o mmxz * . tot, zco 
«MLt. zwMmmmmzm-t&zktfX'Z 

mm. mzztit>(QftX'i>fmxm 

[0017] jbie*a«>iatt:*i»t4*fKi. #& B J!& 
*£»mztii&%MRtemm0mtm* mat 

mcomwm<7)n%mizm tx mmzmrnzz 50 



ttHW 11-1513 0 9 

4 

it. 3 0mA«l«*MLfc»iy r 'f*--F(Cj:** 
[ 0 0 1 8 ] 4*:. 0Utf3tt&ltfi. «tt*ffittailll 

^fl^jfe«ffawo«^. *mmwzm^x. 
zmm<o mimm*fomizwifcm®%<?>m*'n 

it&zt^mxhh. frfr&nmizxtuf. 
mmm&mz *)%mnzmozt#X'$i. 

[00 19] 
[0020] 

[Xftmi (l)ttitiftWB 

(1-1) t hmm-mmmmH l - 6 0 

HL-6 0HB (tA-vyif-fxy^WMJW/'Cv 

? ) mmms. < 1 o%>7i«iMt < f b s > *w 

RPM I - 1 6 4 Ol&flL B*$S^aSS!) ICT8«U 
[002 1 ] (l-2)^"7;0<5/-VB-l 6 
«B/<y^> ilim&m ( 1 0%FBSir*MEMig 

mj&xmmz&Lt:. 

[0022] (2) mSS&tWt-Y 
fc<£M3t?A *- K ( 3Lmm& 620nm. BML^ 

(±IBtiS^4 6 0nm. BS^X^ttlS, 

3feX^h;P ( I F = 2 0 m A N Ta=25"C) 5:01 
(«M=ffl»x^h/K il=K(nm) ) Izm 
t. 

[0023] zwtn Ha, -eo^ yrswunwf 

>#M. 7rWV3 0 7 2(Becton Dickinson, Falco 
n 3072)) ^a^7h SrPIItT# Sid tC. IgTU 

- h m^MZ-SbitX 9 6 ®? -MKGh-tXn Offl t 
!t. eSS€MfctTJrAny^'«7-1?-7'7>f (Oinro 
n S82K-10024, power supply) SrfSfflLT. 3 0mAC0 

3mW/30mA) . i^. *JbK^*-Hfctt. 

[0024] (3)%mm 

(3-DHL-6 0M 

3XlO«a^l05«IJia/ml («DWIIBIK) £7)#HL 

- 6 0«tgStj£ 1 0 0 m 1 S: , 9 6 ^1x.)V^lVTV 



5 

3t«ftb»)ic«3ttr <msm eft) *»nt u«* 

[0025] (3-2)B-l 6MU& 
3xi0*fttfl0*»BS/ml (tMHMUHR) <0#B- 
1 6flM 1 0 0 u 1 £ , 9 6 «7X^V;^ri^- 

h wg.«>x^t» a l. 24 «iai«ifoy^-f y* 
f-*x-mmzm-?td£. #fla*3tet^'f *- Ft 

a. B - 1 6«£«K#;U >-dr jlAL-^-^T'4 8 

mimuc. rnktLxm^^^-v^m 
it*:. 

c o o 2 6 1 ( 4 ) mmmmwmmfe 

m ( 3 ) fcfl!S«*»7tt. ft£KlfcCJ: OMUBflktO 
«£*lr*ofc. HBfc, fcfefcgKfcl/CO. 2mM 1 
-*b*v7x-7-v , y.Xb>U'7x-}- (PMS) (cjg 
»U:5- (2, 4-i/'xW7i-;H -2- (4- 
3-F7i-/H -3- (4--h07t-iH -2H 

-rb^yy^A • •fhy^jg (wst-i s 

5mM) $\ &7X/l4w*tLT10;tx lflDi. 

HJ-^- OU*f-v94 >AY-7X>h#m. EL 
34 0A-f^>f ^.f- -y^xU-^- (Bio-Tec Instru 
ments, EL340 Biokineticsreader ) ) £T 4 0 5 n mfc 

[0027] ( 5 ) fea 

[0 0 28] 02 «. HL-6 0«BS*fflV^fctS»fe* 
•f^7 7T-J>0. H3ttB-16*8IS£fliv*fctS*£* 
■T^97T**. #0Kfcwc N «ffltti±iR36K (OD) 
**U «ttt{il3J^»St (cells/ml) C*iJt6#» 

(*fi, fife. #£&tf*f!S) ?*t. 

[0029] #HJ:0. *fe«3tr>f*-Kt:J:4t- 
?IB£«*6 2 0 nmc^lfcfeftli. *«&*:•*-*»**]■*> 

dftfcttLT. 
?Bftfcf|5 2 5 nm<««S3t&tft-^»3fc«ft4 6 0 
nmtf>!H&#*!!IttLfc*£tt. HL— 6 0$flU&&tfB 

- 1 6«w>vvffiic*jivt t , **i£>*)ii$i#Sgfc: 
[0030] :«ikH. ±JEH*£RHrto«fi<o^r 
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wt>frx-ht>. 

[003 1] 

[HMM2 ] mmmmmt^ *- f t lt, » 

MM 1 1 H t B - 1 6 UMBRtfWfeJS**^ F 
v\ H*OSW*frfc->fc. fit. iittifflBSr 1 Ofl\ 

io [0032] fn^nfcis** x n 2mm 3 1 Piawc l 

'[0 0 3 3] H4(C&W?, m&m£ttLXp<0. 
0 5S\ Kmtmk&ttLX p<0. OlSr-Hx-m* 
mXO. 1 0£«SHJfC*> . B- 1 6MM<wm 

[0034] 

mmms) ( i ) 

th3Bffi»1Wttajlll«ttHL-6 0 

20 «s<io%«>^ieie*}t(FBs)-MrRPMi-i 

6 4 0««, B^HttS) 'fcT«*U K«LfcflW 

LfcBfoarcs»fc# Lit . 
[0035] <2>«i*SBfc*'>f*-F 
WfefBfc/'T *- F ( ±»*R£ 4 7 0 n m , 

fc. «. flttft«8BW4Stit0!lKaptfc. 

( 3 ) n^^s 

3xl0 4 «/ml (MHtt) <7)HL-6 0» 
£3t?8t 10ml L. v'J V^-K^7 ( J 

30 MSttgl; SP-0 1 24) £fflWt. ilT-T)V { J 
MSttS; *S*f-f*5Fr N PVCf-j.-78 0 
0 1-0 1 0 2E ; rtglmm, ^2mra. I^JffO . 
5mm ; rt§«^3m 1 ) ^tTWHWKiiALfc. 

40 [00 36] (4)flMBIl»»Mffft«)3g£ 

^SUBi 1 0 0 1 $r 9 6 >7X^v;^7P— hcO#7X 
/WCJMIL, WIM1 kRI«^»fiK«fcJ: 0. ifflM 
«»e*ff*ofc (n=4) . 
[0037] (5)IMR 

H5+. **«4«aat:»t"cp<o. oisr^-r. * 

[0038] 05J:O. «TF«!«HT«>, HL-60 
50 «ia««Ji*»IWUft6ii:*CHofc. 
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afHttf&MiB ( h l - 6 o ) (Dmrnzmifrnzm 

[03 3 Sat«lttt3Klfct:i3Jt4. &8ift£<03fcc9 

iiat* 5 s« ( b - 1 6 ) <?)tiM{cs(?-r^ss-*-r/ 



[013 




400 450 S00 550 600 (50 TOO 750 

3ft * (nm) 



5) WRPPl 1-1 51309 

8 

[04 3 IOtfl2tett3WIK:*>»t*. «ft*<0«Mt«) 
Bffll#ffilUB ( B - 1 6 ) / 
7 7T'J>I>. 

[053 $mm 3 Kft KK(C« ft I . Wfeft^SB&hfc 

ft fctsst&ft & tfKtUB ( h l - 6 o ) <on5i(cairt 



[04 3 



□ » ■ 




10« 3X10* 

tnmmm (cen «/mi> 




(6) 



WHJ¥1 1-15 1309 
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